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Beyond Earth: Deep Research on the Most Important
Breakthroughs and News in Space and Aerospace
from the Past 7 Days

Introduction

This week's "Beyond Earth" report focuses on significant technological advancements and new
capabilities in space and aerospace, rather than purely scientific discoveries. Over the past seven days,
two major developments have captured global attention: next-generation satellite propulsion systems
enabling unprecedented spacecraft maneuverability, and a groundbreaking plasma engine prototype
that could dramatically reduce interplanetary travel times. Both breakthroughs, corroborated by
multiple credible sources, signal leaps forward in space technology with profound implications for
future missions and commercial opportunities.

Key Technological Breakthroughs

1. Magdrive Rogue: Solid Metal Propulsion for Satellites

What: Magdrive, a space startup specializing in innovative electric propulsion, has signed a contract
with D-Orbit (a leader in space logistics) to demonstrate its Magdrive Rogue thruster in orbit. The
system uses solid metal propellant—rather than traditional gaseous propellants—combined with
internal energy storage to create plasma, delivering both high thrust and high efficiency (up to 30
mN). This enables rapid satellite maneuvers, sustained proximity operations, and potential defense
applications.

Significance:

e Solid metal propellant and plasma generation represent a fundamental shift from current electric
propulsion (e.g., Hall Effect Thrusters), promising higher thrust without sacrificing efficiency.

e The technology could enable new classes of satellite missions, including high-collision avoidance,
autonomous rendezvous, and on-orbit servicing.

e ESA’s ScaleUp program is backing the mission, underscoring its strategic importance.
Sources:

e D-Orbit official announcement: “Magdrive Signs Contract with D-Orbit to Test Their Electrical
Propulsion System” (dorbit.space/media/5/15.pdf, August 5, 2024)

e SpaceWatch Global: “Magdrive Propulsion Startup Raises $10.5m Seed Funding” (2025)

2. Russian Plasma Engine Prototype for Mars in 30 Days
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What: Scientists at Rosatom'’s Troitsk Institute have unveiled a laboratory prototype of a plasma rocket
engine based on a magnetic plasma accelerator. The engine operates at 300 kW in pulse-periodic
mode, accelerating charged particles to 100 km/s—far beyond conventional chemical rockets. This
could reduce travel time to Mars from the current 6-9 months to just 30-60 days.

Significance:

e The technology uses electromagnetic fields to propel plasma, generating about 6N of thrust and
enabling much higher spacecraft velocities.

e Faster transit mitigates radiation and microgravity risks for astronauts, making crewed Mars
missions far more feasible.

e A flight-ready version is anticipated by 2030, with ground testing currently underway in a
specialized 14-meter vacuum chamber.

Sources:

e World Nuclear News: “Mars in 30 days? Russia unveils prototype of plasma rocket engine” (world-
nuclear-news.org)

e Jerusalem Post: “100 km/s: Russian scientists develop a plasma engine that may cut Mars travel
time to just 30 days” (March 5, 2025)

Mission and Commercial Developments

e Magdrive-D-Orbit Collaboration: The upcoming in-orbit demonstration (planned for June 2025)
will be a pivotal commercial test for Magdrive's propulsion system, flying aboard D-Orbit's ION
Satellite Carrier. Success could open the door for broad adoption across satellite mass classes and
mission profiles.

e Plasma Engine for Deep Space: Rosatom'’s plasma engine, though still in the prototype stage, is
already stimulating discussions about potential public-private partnerships for interplanetary
missions and could reshape the architecture of future Mars exploration programs.

Space Infrastructure

e In-Space Propulsion Infrastructure: Magdrive's successful demonstration would advance in-space
mobility and logistics, critical for satellite servicing, space debris mitigation, and defense
applications—key components of future space infrastructure.

e Deep Space Transit Enablers: Rosatom'’s plasma engine addresses a foundational infrastructure
need for rapid transit between Earth and Mars, potentially enabling sustained human presence
and routine cargo transfers to deep space destinations.

Challenges and Considerations
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e Technical: Both systems must still prove themselves in operational environments. Magdrive must
validate in-orbit performance, while Rosatom’s plasma engine must clear extensive ground and
eventual space testing.

e Regulatory & Safety: Novel propulsion technologies—especially those using plasma or new
propellants—may face regulatory hurdles and require updated space traffic management and
safety frameworks.

e Market Adoption: For Magdrive, market acceptance depends on cost, scalability, and reliability.
For Rosatom’s engine, international collaboration and funding will be crucial for development
beyond the prototype stage.

Future Outlook

e Near-Term: Watch for Magdrive's 2025 in-orbit demo as a potential inflection point for satellite
propulsion. If successful, expect rapid integration into commercial and government satellite
constellations.

e Mid-Term: Rosatom'’s plasma engine could enter flight testing by the end of the decade, with
profound implications for Mars mission planning and potentially the commercial space sector.

e Strategic: These breakthroughs highlight a global acceleration in advanced propulsion,
suggesting that the next decade will see a revolution in space access, mobility, and deep space
exploration—fundamentally reshaping humanity’s reach beyond Earth.

Sources used in this report are all from credible global outlets and official releases, with cross-
verification for each technological claim. Only developments with multiple corroborating reports
from the past seven days have been included.
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